155]                     REDISTRIBUTION  OF ANGULAR  INEQUALITIES,
which when the inequalities are small becomes
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If, then, wo take a, f, &c., the angular inequalities in the positions of relative mass, wo have for tho relative rates of angular dispersion,
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It will bo observed that tho logarithmic rate of decrement of inequalities in relative muss differs somewhat from that of the vis viva. This is a consequence of the difference in the mean time of probable existence of V and of V\
155.    The limits to tho dispersion of angular inequalities in mean mass.
The numerical coefficient is the only respect in which tho rate of angular redistribution of mass differs from that of vis viva as long as X/o- is largo. But as llii! density becomes large, unlike the redistribution of via viva, tho redistribution of relative mum depends on two circumstances, tho inequalities being small in both cases.
Inequalities in vis viva are not subject to any limits imposed by the neighbouring grains and consc.qiiontly all directions of motion are equally probable, however close the grains may bo, and whatever may be the arrangement of tlio grains.
On the oilier hand the possibility of angular rearrangement of the grains turns on the possibility of a grain passing through the triangular surface set out by tho centres of three of il;s neighbouring grains; and this possibility is closed at Homo density loss than that of maximum density. The density at which this closure! is effected is that at which diffusion ceafins and the state of permanent distortional elasticity eommencos. Before this density is reached the diffusion becomes .slower and slower im the density increases; HO that in a granular medium of which the mean condition is uniform, but which is steadily contracting, tho chance of a grain finding a clear way between three of its neighbours diininishcH, and each grain dwells longer and longer in the same mean position in the medium, until all chance ceases and its moan position is definitely defined, notwithstanding that it has still a certain range of freedom. For the general consideration of tho rate of rearrangement of mass it is necessary to take account of tho probability of a grain returning after encounters to tins formation before encounter, and this presents groat difficulties. But it will be miffioioiit to point out hero that owing to the instantaneous action nt encounter, no more than two grains are ever in contact at the. same time, so that there is no chance of combination of the grains, and that the mean position of two grains is not altered at encounter while tho relative motions are reversed.                                    i1
